Regulation of steady state level of phosphoenzyme and ATP synthesis in sarcoplasmic reticulum vesicles during reversal of the Ca2+ pump.
The role of the Ca2+ concentration gradient in ATP synthesis and membrane phosphorylation by Pi was investigated in sarcoplasmic reticulum vesicles isolated from rabbit skeletal muscle. The Pi concentration required to attain 50% of the maximal membrane phosphorylation varies significantly in the pH range of 5.5 to 4.5, the optimal being at pH 6.0. In the pH range of 6.0 to 7.0, this concentration of Pi was 4- to 10-fold higher in empty vesicles than in vesicles loaded with calcium phosphate, i.e. having transmembrane Ca2+ concentration gradient. ATP, ADP, and Ca2+ inhibit the membrane phosphorylation by Pi, the inhibition being greater at pH 7.0 than at pH 6.0. The pH profile for ATP synthesis shows a higher optimum than for membrane phosphorylation. The optimum pH for synthesis, but not for phosphorylation depends on whether the vesicles were previously loaded with calcium phosphate or with calcium oxalate. Addition of Ca2+ to the assay medium inhibits the extent of membrane phosphorylation and the rate of ATP synthesis to different extents. Evidence is presented that the rate of membrane phosphorylation by Pi is higher than the rate by which the phosphoprotein transfers its pohsphate to ADP for the ATP synthesis.